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SPEED TESTS OF PIANO ACTIONS 


A manufacturer of pianos recently 
submitted to the Bureau of Standards 
models of three types of piano action 
requesting that speed tests be made. 
The models were provided with a me- 
chanical device by means of which a 
rapid succession of strokes could be 
given the key. The rapidity of the 
action was recorded electrically on the 
oscillograph. 

It was found that an action can be 
constructed which will respond as 

rapidly as 1,600 strokes per minute, 
a speed much beyond that attainable 
by any artist. 

Measurements were made of the 
speed of the hammer just before strik- 
ing the string, which was found to be 
of the order of 3 feet per second. This 
is consistent with the high frequency 
because of the short stroke. In like 
manner the speed of the tip of a vi- 
brating tuning fork is of the order of 
only 1 inch a second. 


RADIO TRANSMISSIONS OF STANDARD 
FREQUENCY: OCTOBER, NOVEMBER, 
AND DECEMBER, 1931 
The Bureau of Standards announces 

a new schedule of radio transmissions 

of standard frequencies. This service 
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may be used by transmitting stations 
in adjusting their transmitters to 
exact frequency and by the public in 
calibrating frequency standards and 
transmitting and receiving apparatus. 
The signals are transmitted from the 
bureau’s station WWV, Washington, 
D. C., every Tuesday afternoon and 
evening. They can be heard and uti- 
lized by stations equipped for continu- 
ous-wave reception throughout the 
United States, although not with cer- 
tainty in some places. The time sched- 
ules are different from those of pre- 
viously announced transmissions. The 
only frequency utilized is 5,000 kilo- 
cycles. The accuracy of the frequency 
is at all times much better than a part 
in a million. 

The transmissions are by continu- 
ous-wave telegraphy at 5,000 kilocycles., 
They are given continuously from 2 to 
4 p.m. and from 8 to 10 p. m., eastern 
standard time, every Tuesday through- 
out October, November, and December 
(except December 29). The dates are 
October 6, 18, 20, 27; November 38, 10, 
17, 24; and December 1, 8, 15, 22. 

The transmissions consist mainly of 
continuous, unkeyed carrier frequency, 
giving a continuous whistle in the re- 
ceiving phones. The first five minutes 
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of the transmission consist of the gen- 
eral call (CQ de WWY) and announce- 
ment of the frequency. The frequency 
and the eall letters of the station 
(WWYV) are given every 10 minutes 
thereafter. 

Information on how to receive and 
utilize the signals is given in Bureau 
of Standards Letter Circular No. 280, 
which may be obtained by addressing 
a request to the bureau. From the 
5,000 kilocycles any apparatus may be 
given as complete a frequency calibra- 
tion as desired by the method of 
harmonics. 

Since the start of the 5,000-kilocycle 
transmissions at the beginning of this 
year the bureau has been receiving re- 
ports regarding the reception of these 
transmissions and their use for fre- 
quency standardization from nearly all 
parts of the United States, including 
the Pacific coast and Alaska. The bu- 
reau is desirous of receiving more 
reports on these transmissions, espe- 
cially because radio-transmission phe- 
nomena change with the season of the 
year. 

The data desired are approximate 
field intensity, fading, and the suit- 
ability of the transmissions for fre- 
quency measurements. It is suggested 
that in reporting upon field intensities 
for these transmissions, the following 
designations be used where field in- 
tensity measurement apparatus is not 
at hand: (1) Hardly perceptible, un- 
readable; (2) weak, readable now and 
then; (38) fairly good, readable with 
difficulty; (4) good, readable; (5) 
very good, perfectly readable. A state- 
ment as to whether fading is present 
or not is desired, and if so, its char- 
acteristics, such as whether slow or 
rapid and time between peaks of sig- 
nal intensity. Statements as to type 
of receiving set used in reporting on 
the transmissions and the type of 
antenna used are likewise desired. 
The bureau would also appreciate re- 
ports on the use of the transmissions 
for purposes of frequency measure- 
ment or control. 

The bureau would also appreciate 
comment from all users of the service 
on the times of day when the trans- 
missions are most useful. During 
July, August, and September the eve- 
ning transmissions were two hours 
later than in the schedule announced 
herein. 

All reports and letters regarding the 
transmissions should be addressed 
“Bureau of Standards, Washington, 
D. OF 
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COURSE ON THE PHYSICAL PROPER- 
-TIES OF DENTAL MATERIALS 


A group of dentists, three from the 
United States Army and five civilian 
dentists from Washington, D. C., at- 
tended a course of lectures and ex- 
periments on the testing of dental ma- 
terials. This course was given at the 
Bureau of Standards by members of 
the bureau and research associates of 
the American Dental Association on 
every Wednesday (8 to 10 p. m.) from 
July 15 to August 26, inclusive. 

The lectures dealt with the methods 
used in making tests of the physical 
properties of dental materials and the 
reasons for making these tests. The 
dentists in this course carried out a 
series of 12 experiments on the testing 
of amalgams, gold alloys, investments, 
waxes, and impression compounds. 

This course was given in order to 
train a number of dentists to assist a 
cooperative committee of the American 
Dental Association and the Bureau of 
Standards to present a clinic at the 
annual meeting in Memphis, October 
19-23, 19381. 


DECOMPOSITION OF TRICALCIUM SILI- 
Taboe seo te TEMPERATURE RANGE 


It has long been known that Port- 
land cement, if heated to 1,000° C. or 
higher, often deteriorates in its hy- 
draulic properties. This is due to the 
liberation of lime, which if present to 
any great extent in the uncombined 
state causes unsoundness.  LHarlier 
studies have shown that the lime is 
liberated from the tricalcium silicate, 
which is one of the major constituents 
of Portland cement. 

In the course of the present study it 
was found that at temperatures be- 
tween 1,000° and 1,300° C., tricalcium 
Silicate decomposes quite readily. The 
rate of decomposition is about fifteen 
times as great at 1,175°, its maximum 
point, as it is at 1,000°. Above 1,175° 
the rate decreases rapidly, and at 
1,300° the decomposition is negligible. 
The presence of either of the products 
of the decomposition, dicalcium sili- 
cate and free lime, accelerates the re- 
action. For this reason, tricalcium 
Silicate which has been exposed to 
moist air decomposes much more read- 
ily than that which has been freshly 
prepared, since the moisture of the 
air reacts with the silicate, liberating 
lime. The presence of gypsum also 
accelerates the decomposition, prob- 
ably because the gypsum dissociates 


and liberates lime. 
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PRESERVATION OF CORNERSTONE 
RECORDS 


it is the usual custom, as a part of 
the laying of the cornerstone of a pub- 
lie edifice, to deposit within the stone, 
with impressive ceremony, various rec- 
ords for the information of posterity. 
Unfortunately, posterity sometimes 
finds itself cheated by deterioration of 
the records that might have been pre- 
vented had adequate precautions been 
taken. A case of this kind occurred in 
Washington, D. C., recently, when 
records from the cornerstone of the 
razed Poli’s Theater were examined. 
Although the records had been stored 
only 47 years, they were for the most 
part indecipherable. The records had 
been placed loose in a zine box which 
was not air-tight, and the niche con- 
taining the box opened upward with 
no provision for drainage of water 
from it. Apparently water draining 
into the niche and remaining there had 
eaused the rapid deterioration of the 
records, as they were found to be very 
wet. 

With this example of what might 
happen before them, those in charge of 
the erection of the District of Colum- 
bia’s War Memorial recently obtained 
the collaboration of the bureau in safe- 
guarding the cornerstone records, 
which was particularly important in 
this case, as the records included the 
names of the 26,048 men of the Dis- 
trict who served in the armed forces 
during the World War. The names 
were typewritten on paper made in the 
bureau paper mili, with every precau- 
tion to insure permanence, solely from 
cotton fiber, which is noted for its per- 
manence.. The records were sealed in 
an air-tight copper box from which 
the air had been removed and replaced 
with nitrogen which is relatively inert. 
The niche containing the box was so 
arranged that water would not drain 
into it. 

While these precautions seem quite 
adequate, they are dwarfed by those 
recently used in Japan to preserve the 
names of the victims of the earthquake 
of 19238. These precautions included 
the preparation of a special paper by 
the Japanese Government paper mill, 
‘wrapping of the records with oiled silk 
and asbestos, the use of air-tight fused 
quartz containers in which the air had 
been replaced with argon gas as a pre- 
servative, and wrapping of the con- 
tainers with asbestos, which was 
finally covered with carborundum. 
These precautions against chemical 
deteriorating agents, fire, and physical 
stresses are destined to preserve the 
records for at least 10,000 years. 


PERMANENCE QUALITIES OF BOOK 
PAPERS 


Tests of current commercial book 
papers have been made at the bureau 
relative to their value for the pres- 
ervation of valuable records. The 
properties studied were their strength, 
chemical purity, both cellulosic and 
noncellulosic, and their stability un- 
der an accelerated aging test made by 
heating them. As with other types 
of record paper studied, their quality 
for permanent records was found to 
be dependent on their strength and 
purity, neither of which bore a close 
relation to the kind or quality of the 
fibrous raw materials employed in 
their manufacture. In general, these 
papers were found to have poorer 
quality for permanent record use than 
those found in writing papers, and 
this is attributed to the more severe 
treatment given the fibers in obtain- 
ing the required printing qualities. 

Based upon a classification system 
previously devised for record papers 
and on the test results obtained for 
the book papers, a suggested classi- 
fication of papers for use in publica- 
tions has been formulated. This de- 
tails qualities considered desirable in 
papers for all types of printed rec- 
ords, permanent to temporary. 

A detailed report of this study is 
contained in the September issue of 
the Bureau of Standards Journal of 
Research. 


RELATION OF SCHOPPER AND M. I. T. 
PAPER-FOLDING VALUES 


Since the bureau’s study of the 
characteristics of the M. I. T. folding 
tester was started, many inquiries 
have been received as to the possibil- 
ity of interconversion of M. I. T. and 
Schopper folding-tester values. Both 
of these types of paper-testing instru- 
ments are used, and a mode of ex- 
pressing folding endurance in terms 
common to both is, of course, desir- 
able. The bureau has recently com- 
pleted a study of the relation of the 
test values obtained with the two in- 
struments, but so far has not been 
able to find a means of interconver- 
gion. Tests with both types of instru- 
ments were made of 12 papers rep- 
resentative of the various grades of 
writing, book, and wrapping papers, 
and of the usual range of folding en- 
durance found in paper. The M. I. T. 
values were always lower than the 
Schopper, but there was no regular 
relation. The variable nature of fold- 
ing values makes an accurate com- 
parison of this kind difficult, but fur- 
ther study to find if a definite relation 
exists is being made. 
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ULTRA-VIOLET RADIOMETRY 


During the past month there has 
been assembled for publication data on 
the sun and on artificial light sources, 
obtained by means of the balanced 
thermocouple and filter method of 
ultra-violet radiometry. 

An important accomplishment in 
this work was the completion of a 
series of tests of the physiological ef- 
fect (erythema) produced by using 
measured amounts of spectrally pure 
(“ monochromatic’) and of spectrally 
heterogeneous. ultra-violet radiation. 
The object of the measurements was to 
test this radiometric filter method as 
a dosage meter. 

The sources used for producing the 
erythemic reaction differed very 
widely in ultra-violet spectral energy 
distribution. These sources were: (@) 
The sun, in which there is practically 
no radiation of wave lengths shorter 
than 290 millimicrons; (0) a low volt- 
age, relatively high vapor pressure, 
mercury are, in a quartz bulb, which 
has a group of intense emission lines 
extending from 248 to 318 millimi- 
crons; and (c) a high voltage, low 
vapor pressure, mercury are in a 
quartz tube, in which 93 to 96 per cent 
of the radiation of wave lengths less 
than and including 313 millimicrons is 
emitted by the resonance line at 254 
millimicrons. 

Hixposures were made on two ob- 
servers. The observed time of expo- 
sure, and the calculated time, based 
upon the energy measured with the 
balanced filter radiometer and the 
spectral erythemic response curve, 
were found in close agreement (within 
5 to 8 per cent in the case of the sun 
and the. high-pressure mercury arc). 
From this it appears that the spectral 
erythemic response curve is fairly well 
determined and that the heterogeneous 
ultra-violet radiation from various 
sources can be measured with consid- 
erable precision by means of the bal- 
aneed filter radiometer. 


GLASS GLOBES FOR LAMP IN TESTING 
COLOR FASTNESS 


In view of the proposed use of 
Corex—D glass instead of plain glass 
globes on the carbon are lamp (Fade- 
Ometer) for testing fastness to light 
of dyed fabrics, a. research associate 
at the bureau from the American Asso- 
ciation of Textile Chemists and Color- 
ists exposed duplicate sets of 40 se- 
lected dyeings in a lamp equipped first 
with one and then with the other type 
of globe. A comparison of the faded 
samples indicated that the use of the 
Corex-D glass instead of the plain 
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glass globe will not materially affect 
the results of fastness tests. 


EFFECT OF pH ON THE PHOTOCHEMI. 
CAL DECOMPOSITION OF SILK 


The effect of pH on the photochemi- 
cal decomposition of silk has been 
determined at the bureau by a research 
associate from the American Associa- 
tion of Textile Chemists and Colorists. 

Although silk is one of the strongest 
fibers, its susceptibility to attack by 
light has been the source of much trou- 
ble, particularly when used for win- 
dow curtains or other articles that are 
exposed for a long time. 

The rate of weakening of silk which, 
has been treated with solutions of dif- 
ferent hydrogen ion concentrations was 
determined with the aid of an acceler- 
ated light aging test. Silk treated at. 
a pH of about 10 exhibited maximum 
stability. Above pH 11 and below pH 
3, the stability decreases rapidly. In 
the neutral region pH 6 to pH 8, silk is 
less resistant to light than when more 
acid or alkaline. This suggests that 
the silk protein is less stable than its 
salts. Contrary to what might be ex- 
pected from the fact that alkalies hy- 
drolize proteins more rapidly than do 
acids, silk treated with tenth normal 
sodium-hydroxide solution is more 
stable in light than either untreated 
silk or silk treated with tenth normai 
sulphuric-acid solution. The acid- 
treated silk is least stable. 

These facts have an important bear- 
ing on practical silk finishing as well 
as on the nature of the action of light 
on silk. A paper describing this work 
is being prepared for publication. 


METHODS OF REPRESENTING PHOTO: 
GRAPHIC SENSITIVITY 


The question of how to express the 
Sensitivity of a photographic emulsion 
is difficult to answer. Several methods 
have been suggested but as yet no 
satisfactory solution of the problem 
has been found. An experimental 
study of photographic sensitivity, with 
particular reference to the influence of 
time of development, has recently been 
completed at the bureau and will be 
reported in the September number of 
the Journal of Research. 

The investigation covered a wide 
range of emulsion types and brought 
out the difference between various 
methods of expressing sensitivity in 
terms of indices derived in different 
ways from the characteristic curve 
plotted between density and log expo- 
sure. It was found that, in general, 
an index expressed as a single num- 
ber does not adequately deseribe the 
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sensitivity of a given emulsion. It is 
more satisfactory to represent the sen- 
sitivity of an emulsion in terms of a 
curve plotted between a_ sensitivity 
index and development time. 


EDUCATIONAL COURSES AT THE 
BUREAU OF STANDARDS, 1931-32 


Plans are now being formulated for 
a number of graduate study courses 
in physics, mathematics, and chemis- 
try, to be given at the bureau during 
the coming winter, starting September 
27. Courses of this character have 
been given regularly for the past 23 
years, and have been recognized by 
many of the leading universities in 
allowing credit for advanced degree. 
Although these courses are planned 
primarily for members of the staff of 
the Bureau of Standards, they are 
open on the same terms to any person 
who can furnish the instructor evi- 


dence of satisfactory preliminary 
training. 
The educational committee has 


adopted the following two cycles as 
constituting the fundamental part of 
a graduate training in physics. 


Physics cycle: 

Theoretical mechanics, 

Electricity and magnetism. 

Advanced optics (due this year). 
Mathematics cycle: 

Theory of functions. 

Differential equations. 

Fourier series (due this year). — 


One course of each cycle is normally 
given each year. In general, each 
course will have a 1-hour class twice 
a week. Following is the list of 
courses which will be given during the 
current year: 

Course A: Physical optics, C. J. 
Humphreys. The course will consist 
for the most part of a classical treat- 
ment of optical phenomena including 
dispersion, interference, diffraction, 
polarization, and the properties of 
doubly refracting crystals. Some at- 
tention will be given to the mechanics 
of wave motion and the propagation 
of radiation. Selected topics will in- 
clude discussion of the application of 
optical methods to special problems, 
such as the relative motion of matter 
and the ether. 

Course B: Fourier series and spher- 
ical harmonics, Dr. W. E. Deming. 
Theory of series; solution of differen- 
tial equations in series—complicated 
boundary conditions. Laplace’s equa- 
tion and spherical harmonics; Bessel’s 
and Legendre’s equations and func- 
tions. The Fourier integral. Applica- 
tions to problems in heat conduction, 
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potential theory, and electromagnetic 
theory. 

Course C: Statistical mechanics, 
Doctor Seeger. This course is to be 
an introduction to the present statis- 
tical theories of matter, radiation, and 
electricity, with particular emphasis 
on their application to the electrical 
properties of metals. 

It will begin with a brief survey of 
Gibb’s statistical method, which will 
be applied to Van der Waal’s equa- 
tion of state and to the theory of 
radiation. (Kirchhoff’s law, Wien’s 
law, Boltzmann’s law.) With this as 
a foundation, the new statistics will 
be considered fully, i. e., the Base and 
Fermi statistics. The following prob- 
lems will be taken up in detail: The 
specific heat of electrons in a metal, 
thermionic emission, cold discharge, 
photoelectric effect, electrical conduc- 
tion, thermal conduction, the Wiede- 
mann-Franz ratio, thermoelectric ef- 
fects, galvanomagnetic effects, thermo- 
magnetic effects, the problem of the 
distribution of electrons within an 
atom. 

Course D: Radioactivity and atomic 
nuclei, Dr. Warren W. Nicholas. 
Briefly the course will consist of a dis- 
cussion of the structure and proper- 
ties of protons, electrons, and atomic 
nuclei as related to the phenomena 
of radioactivity, the artificial trans- 
mutation of the chemical elements, the 
relative abundance of the isotopes, the 
packing effect, and the fields of force 
Surrounding nuclei. Properties of 
alpha, beta, and gamma rays in their 
reactions with matter will be dis- 
cussed, as well as the significance of 
nuclear reactions regarding the re- 
cent developments in astrophysics, 

Course H: Newtonian potential 
function, Dr. P. R. Heyl. (First 
term.) The course will deal with the 
mathematical theory of all , forces 
obeying the inverse Square law (grav- 
ity, electric attraction) and include 
problem work on simple cases cif dis- 
tribution of electric changes. The 
course in general will summarize the 
theory of gravitation as it existed 
prior to Hinstein. 

Course F: Hinstein’s relativity and 
theory, Dr. P. R. Heyl. (Second term.) 
A lecture course with reference to a 
number of texts on the subject. The 
course will cover the origin of the 
theory, the special or restricted the- 
ory, and the general theory. In prep- 
aration for the latter some time will 
be spent on the elements of the theory 
of tensors. Special attention will be 
given to Hinstein’s theory of gravita- 
tion. 
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Course G: Relativity and electro- 
magnetic theory, Dr. C. Snow. ‘The 
subject matter will consist of a brief 
review of Lorentz’s theory of elec- 
trons, the derivation of the macro- 
scopic field equations and sketch of 
their application to electric waves and 
theory of light. This will be followed 
by a study of the retarded potentials 
and some of their applications to 
moving charges, in particular Lo- 
rentz’s theory of electromagnetic 
mass, momentum, and _= radiation. 
The remaining time will be devoted 
to the Lorentz transformation of the 
special theory of relativity, tensor 
equations, and the general theory of 
relativity. 

Course H: Integral equations and 
allied topics, Dr. C. Snow. An intro- 
ductory course discussing briefly Vol- 
terras’s type of integral equation, used 
in the study of physical heredity of 
elastic, electric, and magnetic nature. 
The greater part of the time will be 
devoted to Fredholm’s type of equation 
and topics arising out of it, such as 
the existence of a set of normal func- 
tions and the development of an arbi- 
trary function as an infinite series of 
normal functions, the generalized Fou- 
rier development. Applications will be 
made to some boundary-value prob- 
lems of the partial differential equa- 
tions of physics. 

The contrast will be emphasized be- 
tween the two methods of approach. 
The differential equations, on the one 
hand, reflect a principle of causality 
which describes physical states by a 
set of functions whose values progress 
with time in a manner which is de- 
pendent solely upon their values and 
their rate of change at that instant. 
The integral equations, on the other 
hand, reflect a view of the interconnec- 
tivity of the physical world in which 
physical states are described by func- 
tions whose values now depend upon 
their values in all past time or even all 
future times. It will be shown how in 
some cases these two attitudes, philo- 
sophically dissimilar, may lead to the 
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formulation of physical laws which are 
mathematically identical. 

Notp.—Hither course G or course H will 
be omitted this year. The choice of the 
course to be given will be based upon the 
advance registration. 

Course I: Chemicdl thermodynam- 
ics, Dr. R. Gilchrist. The course is 
designed to clarify a great mass of the 
material studied in physical chemistry. 
It consists of a systematic develop- 
ment of classical thermodynamics and 
includes a logical derivation of the 
concept of entropy; the derivation of 
the concept equilibrium by means of 
Gibbs’s graphical representation of the 
thermodynamic properties of sub- 
stances; thermodynamic surfaces; the 
criteria of equilibrium ; fundamental 
thermodynamic equations and the de- 
rivation of the phase rule; the laws 
of chemical reactions, the isobar, the 
isochore, and the isotherm; free en- 
ergy; the second law of entropy; the 
colligative properties of solutions, etc. 

Course J: Physical chemistry, E. R. 
Smith. The subjects covered will in- 
clude the kinetic theory of gases and 
solutions, electrochemistry, reaction 
rates, equilibria, phase rule, and ther- 
mochemistry. Problems will be as- 
signed from the text which will serve 
as the foundation for more advanced 
discussion and lectures. 

Course K: Ceramic petrography, 
Dr. H. Insley. A laboratory course 
in the use of the petrographic micro- 
scope in the identification of crystal- 
line compounds, especially ceramic ma- 
terials. 

A semester course in glass blowing 
beginning in February is under con- 
sideration. 

Further information regarding the 
above courses may be obtained by ad- 
dressing the educational committee, 
Bureau of Standards. 


NEW STANDARD SAMPLES NOW 
AVAILABLE 


The following new standard sam- 
ples have recently been added to the 


list of Bureau of Standards standard 
samples. 


ye Name Constituents determined Weight} Price 

0. 
Grams 

PRN UODO! Blass! 20s Poe eee ee a pannice analysise (2.0 1 Se 45 | $2.00 

92. |) Tow boron glass Ake Ns tg lat 2 EE oe ee 45 | 2.00 

Moi Byrex glassi). feet, en Fgh ee Complete analysis. ....6/2340.. Bee 45 | 2.00: 

94 | 7ane base die casting alloys seu o. cnus ba seh da cdc Ogawa Ls dacs dealt oe ee ee 100 | 2.00 

D5 eres CG ig ae A Met Date et Wh tbr sigh le ge ap PG 1 Parte eee ea ee 100 | 2.00 

OB tha e CLO UE eM kh SNE AND. Lp eee: UN Ee Goes ee UT a MRED ee ee 100 | 2.00: 

OT Panling Glamis de Pada cep 3" ghia ep re GO Let Nie * ee eee eee 60} 2.00 

8s PASC Clave se irr. | Cee Dole eee ee Br Goss ah be ee ae 60; 2.00 

Od | node felaspar 7.0 ee on es Sek Oe RN Se Oe Ee SO ee oe 40} 2.00 

100 | Medium manganese steel__.....________- O, Mn, P, 8, 81, Cu, Ni, Cr, V, Moz 150 | 2.00 

101 | 18-8 Chrome-Nickel steel (K.A2S)______- CG Mn, Pp; s; Si, Cu, Ni, Cr, v; Mote 23 150 | 3.00 
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The bureau issues at the present 
time some 100 standard samples com- 
prising analyzed irons, steels, ferro- 
alloys, nonferrous materials, ores, 
refractories, clays, ete, also pure 
chemicals and materials suitable for 
ealibrating calorimetric bombs, polar- 
imeters, thermometers, pyrometers, and 
other instruments. <A complete list of 
these standards, prices, and shipping 
directions are given in Supplement to 
Circular No. 25, which can be obtained 
free on application to the bureau. 

Orders for any of the above samples 
should be accompanied by money order 
or check made payable to the “ Bureau 
of Standards, Department of Com- 
merce.” Detailed certificates of analy- 
sis are sent to the same destination as 
the samples. 


DESIGN OF GAS BURNERS FOR DO- 
MESTIC USE 


Circular No. 394, of the Bureau of 
Standards, which has just been issued, 
has been prepared to give general in- 
formation on the action of, and the 
most favorable design for, burners of 
the type commonly employed in domes- 
tic and in some industrial appliances 
using gas as a fuel. The subject is 
introduced by an elementary descrip- 
tion of the action of a Bunsen burner 
and of the phenomena which occur in 
the Bunsen flame. The desirable char- 
acteristics of a burner are then dis- 


cussed, and it is shown that it is nec- 


essary for the designer to sacrifice, to 
a limited extent, certain of these char- 
acteristics for the purpose of improv- 
ing the burner in other respects. The 
effects of various modifications in de- 
tails of construction are then given, 
and the reader is supplied with cer- 
tain approximate formulas and some 
general adyice which may be used as 
a guide in designing or modifying a 
burner for a particular set of condi- 
tions of service. 

Copies of this circular may be ob- 
tained from the Superintendent of 
Documents, Government Printing Of- 
fice, Washington, D. C., at 10 cents 
each. 


MEASURING MICROSCOPE FOR RUBBER 


A low-power microscrope has been 
found suitable for measuring the thick- 
hess and width of rubber test speci- 
mens and for inspecting them for im- 
perfections. ‘The microscope used is 
of standard design and is equipped 
with 32 and 48 mm objectives and a 
6-times eyepiece. The eyepiece is fitted 
with a fixed scale 10 mm long and 
divided into 100 subdivisions. When a 
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specimen is viewed the scale appears 
to be superimposed on it. A mechani- 
eal stage is provided for bringing dif- 
ferent parts of a sample into view. 

The seale of the micrometer eyepiece 
is conveniently calibrated by compari- 
son with a stage micrometer, which is 
simply a scale ruled on a glass slide. 
The calibration factor is dependent on 
the length of the draw tube of the 
microscope and consequently may be 
adjusted to a convenient round number 
by proper setting of the draw tube. 
With the 48 mm objective samples up 
to 8 mm in width may be measured. 
The magnification with this objective 
is about 13 diameters, and that with 
the 82 mm objective about 24 di- 
ameters. 

Measurements by the microscope on 
samples of the familiar dumb-bell 
shape showed that specimens cut from 
different stocks by the same die varied 
in width, and, in case of soft com- 
pounds, were appreciably wider than 
the die. Likewise, the thickness of 
soft compounds as found by the micro- 
Scope was greater than that indicated 
by a gage of the plunger type. 

Improved accuracy in the testing of 
rubber may result from the use of the 
microscope to measure the cross-sec- 
tional dimensions of test specimens. 


PHOTOELASTIC STUDIES ON RUBBER 


The methods of photoelastic analysis 
are being employed to arrive at the 
stress distribution in rubber bodies in 
a state of strain. This use of the 
photoelastic method is of interest since 
the stress-strain relation for rubber 
takes it out of the sphere of ordinary 
elastic theory. Photoelastic theory, 
however, has nothing to do with elas- 
tic constants, its fundamental equation 
being an equation of equilibrium. 
Thus, it affords a method for the study 
of stresses in a plane section of any 
transparent material. 

Rubber has a high optical coefficient 
and transparent samples yielding bril- 
liant interference patterns are easily 
obtained. The range of color orders 
covers only a small range of stresses so 
the analyses have not been made be- 
yond elongations of 200 per cent. 

The dumb-bell-shaped tensile test 
specimen has been studied and is found 
to exhibit a stress distribution similar 
to but not identical with that of a 
more rigid specimen such as celluloid. 
Other studies are in progress such as 
the investigation of stress distribution 
around models of pigment particles 
vulcanized in sheets of transparent 
rubber. 
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THERMAL CONDUCTIVITY OF RUBBER- 
FILLER SYSTEMS 


_ A study of the effect of fillers on 
the termal conductivity of rubber is 
in progress. The fillers which have 
been investigated are powdered graph- 
ite, calcium carbonate or whiting, and 
zine oxide. Test specimens have been 
made using these fillers in a relatively 
wide range of proportions. Measure- 
ments of the thermal conductivity of 
the graphite specimens were made by 
a primary method and these specimens 
Were used as standards for obtaining 
the conductivity of the other speci- 
mens by a comparative method of test 
which was developed and described by 
committee D-9 of the American So- 
ciety for Testing Materials. 

The results that have been obtained 
indicate that the thermal conductivity 
of a rubber-filler system is not a sim- 
ple linear function of the per cent of 
filler, but rather that the conductivity 
increases slowly with small percent- 
ages of filler and more rapidly as the 
proportion of filler becomes large. No 
general means for accurately calculat- 
ing the conductivity of a rubber-filler 
mixture from the conductivities of its 
components has been found. 


WEAR RESISTANCE OF CARBON STEELS 


One of the major factors which 
causes deterioration of metals in serv- 
ice is wear. The cost of worn-out 
parts, the labor of replacement, and 
the time lost while repairing machin- 
ery represent a tremendous economic 
loss. 

The selection, on the basis of labora- 
tory tests, of those metals or alloys 
which best resist wear is extremely 
difficult because of the many complex 
factors involved. A study was recent- 
ly completed of one special phase of 
this work, and a report will be issued 
in the September number of the Bu- 
reau of Standards Journal of Re- 
search. Tests of the wear resistance 
of plain carbon steels were made in 
the Amsler machine (combined rolling 
and sliding friction under heavy pres- 
sures) to determine the effect of car- 
bon content and heat treatment upon 
the wear resistance of these particular 
steels. The results showed that the 
higher carbon and the harder steels 
were more resistant to the particular 
type of wear studied than the lower 
carbon and the softer steels. 


MAXIMUM HEAT ABSORPTION TEM- 
PERATURES OF TYPICAL COMMER- 
CIAL GROUND COAT ENAMELS 


When an enamel is heated it passes 
through a temperature range in which 
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readjustments, probably of a physico- 
chemical nature, take place. Within 
this temperature range the coefficient 
of expansion is several times as great 
as below it. The location of this tem- 
perature range for any enamel de- 
pends upon its composition, and is dif- 
ferent for different enamels. What- 
ever transformation takes place in this 
range absorbs heat, and the temper- 
ature of the maximum rate of absorp- 
tion occurs near the middle of the 
range. Determinations of this critical 
temperature have been made on the 
same enamels concerning which an 
item appeared in Technical News Bul- 
letin No. 169 (May, 1931), with the 
following results: 


Composition 1 Tempera- 
ture of 

Enamel maximum 
Feld- Flint Sodium|B oric} rate of heat 

spar oxide |oxide| absorption 

Parts| Parts| Paris |Parts| °C. |. °F 
ber raps tres 35 25 17 13 | 488 910 
Deegens a3 35 25 14 16 | 520 968 
CLES = SES 35 25 11 19 | 532 988 
3 nee 30 30 17 13 | 493 919 
r Nnsoneulpatbly a 30 30 14 16 | 525 977 
aries iar EBA 30 30 11 19 | 536 997 
[48 so gig ON 25 35 17 13 | 499 930 
| ree COPE 25 35 14 16 | 531 988 
poets ees 25 35 11 19 | 542] 1,008 


1 Constant portion of batches not given. 


The values in this table are not 
given as final, but are subject to little 
if any modification through additional 
work. Almost every value given rep- 
resents the average of three closely 
agreeing determinations on three dif- 
ferent samples, each determination be- 
ing made in duplicate. The substitu- 
tion of three parts of boric oxide for 
three parts of sodium oxide as indi- 
cated in enamels (a) and (b) caused 
an elevation in the critical tempera- 
ture of 32° C. (58° F.), but the further 
substitution of three more parts of 
boric oxide for three parts of sodium 
oxide as indicated in enamels (b) and 
(ec) caused an additional elevation in 
the critical temperature of only 11° C. 
(20° F.), or about one-third as much. 
The same ratio of increase in critical 
temperature to change in composition 
is maintained in enamels (d), (e), 
(f), and in enamels (g), (h), (i). 
The substitution of five parts of flint 
for five parts of feldspar, as indicated 
in enamels (a) and (d), caused an 
elevation in the critical temperature 
of 5° C. (9° F.), while the further 
substitution of five more parts of flint 
for five more parts of feldspar, as in- 
dicated in enamels (d) and (g), 
caused a slightly greater elevation of 
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6° ©. (11° F.). The same ratio of 
temperature elevations is maintained 
in enamels (b), (e), (h), and in enam- 
els (ce), (f), (i). 

The accuracy with which these de- 
terminations can be made causes them 
to serve as excellent reference points 
in the analysis of other data on the 
Same enamels, and to reyeal any con- 
siderable deviation from the planned 
compositions. Also, the temperatures 
listed represent the annealing temper- 
atures of the enamels, which informa- 
tion is useful in preparing specimens 
for physical tests. 


MAGNETIC CHANGES IN STEEL DURING 
TEMPERING 


Various physical properties of steel 
are improved by heat-treating pro- 
cesses. One of the most important 
of these is quenching from tempera- 
tures above the critical range into 
various cooling media, usually water 
or oil, and tempering, or reheating to 
some temperature below this range. 
This latter temperature is usually de- 
termined by the composition of the 
steel and the use to which it is to be 
put. Quenching of steels of sufficient 
earbon content makes the material 
very hard and brittle, while temper- 
ing reduces the hardiness to some ex- 
tent and leaves the steel in a more 
ductile condition. 

The tempering process is, therefore, 
of great importance in the heat treat- 
ment of steel. A study of this process 
in steel containing 0.75 per cent car- 
bon has recently been completed at the 
bureau, using thermomagnetic analysis 
as a method for studying the changes 
which take place in the tempering 
range. Thermomagnetic analysis, or 
the study of magnetic changes upon 
the application of heat, reveals consti- 
tutional changes in the material which 
may be difficult to follow by other 
methods of analysis, and its applica- 
tion to the study of progressive 
changes in the tempering range has 
proved to be of some value. 

The magnetic changes taking place 
in the quenched steel upon heating and 
while holding at certain constant tem- 
peratures are quite clearly revealed. 
These magnetic changes represent 
changes in constituents or in the struc- 
ture of the material itself. The tem- 
pering of quenched steel is shown to 
be progressive dependent upon the 
tempering temperature and the time 
at that temperature. 

This investigation will be described 
in the September number of the Bu- 
reau of Standards Journal of Re- 
search, 
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GAS LEAKAGE THROUGH PYROMETER. 
PROTECTION TUBES 


The most widely used method of 
measuring high temperatures in in- 
dustrial processes is by means of a 
thermocouple formed by the junction. 
of two wires of different metals. 
When this junction is placed in the 
space the temperature of which is to 
be measured, an electromotive force is. 
developed which depends on the tem- 
perature of this junction and on the 
material of the two wires. 

Since the electromotive force of 
such a thermocouple at a given tem- 
perature varies with small changes 
in composition of the wires, exposure. 
to furnace gases which produce 
changes in this composition leads to 
errors in the measurement of temper- 
ature. It is, therefore, necessary to 
place the wires in a protecting tube in. 
order to avoid, or at least minimize, 
the effect of furnace gases. It is evi- 
dent that the effectiveness of the pro-. 
tection afforded by such a tube de- 
pends on the rate at which gases leak 
through the walls. 

The September number of the Bu-. 
reau. of Standards Journal of Re- 
search will contain a report of work 
recently completed on all the different- 
types of pyrometer protection tubes: 
which are on the market. The leak- 
age through these tubes was measured 
at various temperatures up to 1,3800° 


°C. or up to the limit which the par- 


ticular tubes would withstand. The. 
data so obtained are valuable as a 
guide to users of these tubes as well 
as to research workers performing 
experiments which require the use of 
an evacuated space at high temper- 
atures. 


THE FIRST SPECTRA OF KRYPTON AND- 
XENON 


The stronger arc lines of kryton and 
xenon have been examined for hyper- 
fine structures and a complete report 
will be published in the September 
number of the Bureau of Standards 
Journal of Research. Methods of ob- 
servation include the use of a Hilger 
Fabry-Perot interferometer having 
quartz plates of 6 cm. aperture, a num- 
ber of fixed etalons, and two quartz 
Lummer-Gehreke plates. The relative 
advantages of these two types of inter- 
ferometers are considered. The resuits 
obtained by different methods show 
very satisfactory agreement. Struc- 
tures of the following lines have been 
measured: Krypton, 5570.2890, 7685.- 
2472, 8059.5053, 8104.8660, 8281.042. and 
8508.8736 A; xenon, 4193.5296, 4500.- 
9772, 47384.1524, 8231.6348, 8409.190, 
and 8819.412 A. The observed com-. 
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plex lines in the two spectra are not 
spectroscopically analogous. No defi- 
nite numerical regularities in the spac- 
ing of components, such as have been 
reported in the case of neon, have been 
observed. Five of the six complex 
xenon lines are due to combinations 
with the low °P, level. The regulari- 
ties in the fine structures of neon are 
discussed. The satellites of neon lines 
are supposed to be due to Ne isotope 
22. Krypton and xenon are reported 
to have 6 and 9 isotopes, respectively, 
and the fine structure might be ex- 
pected to be more complicated. 

The relative abundance of isotopes 
of odd atomic weight in krypton and 
xenon leads to the consideration of 
the possibility that the satellites suffi- 
ciently separated for observation may 
be due to the nuclear moment of these 
odd isotopes, in accordance with a sug- 
gestion advanced by Schitiler to explain 
the hyperfine structures in mercury. 
It is hoped that, by operating the 
sources at low temperatures and using 
still higher resolving power, additional 
structures may be observed. 


SURVEY OF SCREW-THREAD PRACTICE 
IN THE UNITED STATES 


The American National standards 
for screw threads for bolts, machine 
screws, nuts, and tapped holes, as 
embodied in Section III of the Report 
of the National Screw Thread Com- 
mission (Bureau of Standards Miscel- 
laneous Publication No. 89) and in 
Report Bla-1924 of the American 
Standards Association, have been in 
use for 10 years, with certain minor 
changes, 

In order to provide information for 
a revision of the present standard, if 
necessary, so that it will better serve 
the needs of manufacturers and users 
of screw threads, this bureau is coop- 
erating in a field survey of screw- 
thread practice under the auspices of 
the sectional committee on the stand- 
ardization and unification of screw 
threads organized under the procedure 
of the American Standards Association 
and sponsored by the American So- 
ciety of Mechanical Engineers, the So- 
ciety of Automotive Engineers, and 
‘the National Screw Thread Commis- 
sion. The investigation is intended to 
show (1) the actual state of screw- 
thread standardization in the United 
States at the present time, (2) the 
range of accuracy desirable for an ac- 
ceptable product of a given class, and 
(3) the range of aceuracy commer- 
cially attainable. This information 
will be derived from measurements of 
the various elements which govern 
‘Screw-thread fits. 
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A total of 7,561 samples of bolts, 
screws, and nuts have been collected 
from 128 manufacturing plants located 
in the area east of the Mississippi and 
north of the Ohio and Potomae Rivers, 
selected as being representative manu- 
facturers and consumers of threaded 
products. Samples consist of 12 dif- 
ferent sizes ranging from No. 6-82 to 
114’’-7, in the coarse-thread series, 
and from %’’—24 to 1’’—14 in the fine- 
thread series. The samples were se- 
lected at random in groups of five of 
each size at each source. 

The investigation has progressed to 
the point where measurements of the 
bolts and screws, of which there are 
4,055, are practically completed. Four 
measuring or gaging operations are 
performed on each sample, namely: 
(1) Gaging by means of thread snap 
gages to determine the class of fit; (2) 
measurement of major diameter; (38) 
measurement of pitch diameter; and 
(4) examination in an optical screw- 
thread comparator to determine by op- 
tical projection of the thread on to a 
chart the class of fit, amount of lead 
error, character of thread form or fin- 
ish including error in angle, and 
whether the minor diameter is within 
specified limits. In this last operation 
a photographic record of the thread 
shadow superimposed on the chart is 
also made of the sample selected as 
representative of each group of five. 

About one-third of the nuts received 
have been gaged as to class of fit and 
minor diameter and work on these is 
progressing. Casts of some of the nut 
threads will be made and examined 
in the projection comparator, but as 
this will be slow and laborious the 
extent to which this test will be car- 
ried has not been determined. 

The results of the investigation, 
when available, will be released 
through the chairman of the above- 
mentioned sectional committee. 


VIBRATIONS OF QUARTZ PLATES 


A large number of modes of yibra- 
tion of 0° and 80° cut circular and rec- 
tangular crystalline quartz plates were 
studied experimentally at the bureau 
and a report will be issued in the Sep- 
tember number of the Journal of Re- 
search. These plates are piezoelectric 
and are used extensively in radio tech- 
nique as frequency standards. Various 
methods were employed in the work. 
The behavior of lycopodium powder 
when applied during vibration proved 
to be the best method for obtaining 
information. Many photographs of 
figures or patterns obtained in this 
manner are shown in the report. Al- 
though of limited utility, two mechani- 
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cal devices were employed with suc- 
cess. With one of these, nodes of 
radial displacement were detected at 
the periphery of circular plates vibrat- 
ing at extensional modes. 

By means of the second device the 
direction of maximum radial displace- 
ment was determined for the two 
active lower frequency modes of a zero- 
degree circular plate. These two direc- 
tions were found to correspond closely 
to the directions of the maximum and 
the minimum of Young’s modulus. 
Simplified equations for Young’s modu- 
lus, the modulus of rigidity, and Pois- 
son’s ratio are derived for crystalline 
quartz, and graphs of the three func- 
tions given. 

Pertinent facts were diSclosed con- 
cerning the vibrations of specially 
oriented rectangular plates and rods. 
Modes of the former, when so oriented 
that their greatest dimension is paral- 
lel to a direction of a critical value of 
Young’s modulus, were found to be of 
a relatively simple nature. Experi- 
mental values of Young’s modulus 
based on the extensional vibration fre- 
quency of rods oriented with lengths 
parallel to computed directions of 
critical values of Young’s modulus 
were found to agree closely with the 
corresponding computed values. By 
means of three rods cut with lengths 
in slightly different directions but all 
nearly parallel to the computed direc- 
tion of the minimum ef Young’s modu- 
lus, this computed direction was 
roughly verified. 

Certain methods of rigidly mount- 
ing quartz plates and rods which may 
be advantageously incorporated in the 
design of radio-frequency standards 
are indicated. 


NEW AND REVISED PUBLICATIONS 
ISSUED DURING AUGUST, 1931 


Journal of Research? 


Bureau of Standards Journal of Re- 
search, Vol. 7, No. 2, August, 1931. 
(RP Nos. 349 to 347, inclusive.) 
Price 40 cents. Obtainable by sub- 
scription. 


Research Papers’ 
(Reprints from Journal of Research) 

RP314. A method for determining the 
ehange in transference number of a 
salt with change in concentration. 
A modification of the moving boun- 
dary method; E. R. Smith. Price 5 
eents. 

RP31i5. Carpet wear testing machine; 
H. F. Schiefer and A.’8. Best. Price 
10 cents. 

RP316. The lateral chromatic aberra- 
tion of apochromatic microscope sys- 


1 See footnote 1 on p. 106. 
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tems; I. C. Gardner and F. A. Case. 
Price 5 cents. 

RP3817. Phase equilibria in the system 
Cr.0;-Al.0;; E. N. Bunting. Price 
5 eents. 

RP318. Measurement of extreme ultra- 
violet solar radiation by a filter 
method; W. W. Coblentz and R. 
Stair. Price 10 cents. 

RP319. The influence of chemical com- 
position and heat treatment of steel 
forgings on machinability with shal- 
low lathe cuts; T. G. Digges. Price 
10 cents. 

RP320. The index of refraction of 
Some soda-lime-silica glasses as a 
function of the composition; C. A. 
Faick and A. N. Finn. Price 5 
cents. 

RP321. Volume changes in brick ma- 
sonry materials; L. A. Palmer. 
Price 10 cents. 

RP322. The are spectrum of rhenium ; 
W. F. Meggers. Price 10 cents. 

RP3823. Purification and analysis of 
alkali cyanides; M. R. Thompson. 
Price 5 cents. 

RP324. A multiple manometer and 
piston gages for precision measure- 
ments; ©. H. Meyers and R. S. 
Jessup. Price 10 cents. 

RP326. The freezing point of plati- 
num; W. F. Roeser, F. R. Caldwell, 
and H. T. Wensel. Price 5 cents. 

RP327. Special refractories for use at 
high temperature; W. H. Swanger 
and F. R. Caldwell. Price 10 cents. 


‘RP328. The oxidation of sugars. I. The 


electrolytic oxidation of aldose sug- 
ars in the presence of a bromide 
and calcium carbonate; H. S. Isbell 
and H. Ll. Frush. Price 5 cents. 

RP330. Automatic volume control for 
aircraft radio receivers; W. S. Hin- 
man, jr. Price 10 cents. 

RP336. A course indicator of pointer 
type for the visual radio range- 
beacon system; F. W. Dunmore. 
Price 15 cents. 

RP337. The visible and ultra-violet ab- 
sorption spectra of carotin and xan- 
thophyll and the changes accompa- 
nying oxidation; H. J. McNicholas. 
Price 10 cents. 

RP838. Theory of design and calibra- 
tion of vibrating-reed indicators for 
radio range beacons; G. L. Davies. 
Price 10 cents. 


Circular * 
C394. Design of gas burners for do- 
mestie use. Price 10 cents. 
Simplified Practice Recommendation * 


R121-31. Block sizes for calcimine 
brushes (Dutch, semidutch, and baby 
dutch). Price 5 cents. 


1 See footnote 1 on p. 106. 
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Commercial Standards? 


CS28-32. Cotton fabric tents, tarpau- 
lins, and covers. Price 10 cents. 


Commercial Standards Monthly * 


Commercial Standards Monthly, vol- 
ume 8, No. 2, August, 1931. Price 
10 cents. Obtainable by subscrip- 
tion. 


Technical News Bulletin* 


Technical News Bulletin No. 172, Au- 
gust, 1931. Price 5 cents. Obtain- 
able by subscription. 


OUTSIDE PUBLICATIONS ? 


A note on the “ speed ” of photographic 
emulsions. R. Davis and G. K. Nee- 
land; Journal of the Optical Society 
of America (Cornell University, 
Ithaca, N. Y.), vol. 21, No. 7, p. 416; 
July, 1931. 

The biologically active component of 
ultra-violet in sunlight and daylight. 
W. W. Coblentz; Transactions, [llu- 
minating Engineering Society (New 
York, N. Y.), vol. 26, No. 6, p. 572; 
July, 1981. 

The index of refraction of some soda- 
lime-silica glasses as a function of 
the composition. C. A. Faick and 
A. N. Finn; Journal of American 
Ceramic Society (Columbus, Ohio), 
vol. 14, No. 7, p. 518; July, 1931. 

Progress report on graduation and 
calibration of precision circles. L. V. 
Judson; Transactions, American 
Geophysical Union (Washington, 
D. C.), pp. 48-44; April 30, 1931. 

Aecurate measurement of small elec- 
trie charges by a null method. L. §. 
Taylor; Radiology (Chicago, Ill1.), 
vol. 17, No. 2, p. 294; August, 1931. 

Caleulating gas heating value from 
analysis. J. R. Branham; American 
Gas Journal (New York, N. Y.), vol. 
185, No. 2, p. 42; August, 1931. 

Determination of free cyanide in elec- 
troplating solutions. W. Blum; pre- 
print of paper presented at meeting 
of Electrochemical Society (Colum- 
bia University, New York, N. Y.), 
September 2-5, 1931. 


1 Send orders for publications under this 
heading with remittance only to the Super- 
intendent of Documents, Government Print- 
ing Office, Washington, D. C. Subscription 
to Technical News Bulletin, 25 cents per 
year (United States and its possessions, 
Canada, Cuba, Mexico, Newfoundland, and 
Republic of Panama); other countries, 40 
eents. Subscription to Journal of Research, 
$2.75 per year; other countries, $3.50. 
Subscription to Commercial Standards 
Monthly, $1. per year; other countries, 

2* Outside publications’ are not for dis- 
tribution or sale by the Government. Re- 
as should be sent direct to publishers. 
xy . 


TECHNICAL NEWS BULLETIN 


Use of cyanides in metallurgy. M. BR. 
Thompson; preprint of paper pre- 
sented at meeting of Hlectrochemiecatk 
Society (Columbia University, New 
York, N. Y.), September 2-5, 1931. 

Progress toward a standard method 
for determining the antiknock value 
of motor fuels. H. C. Dickinson; 
Proceedings, First Mid-Year Meeting 
Division of Refining, American Pe- 
troleum Institute (New York, N. Y.}, 
April 30, 1931; pp. 7-9. 

Automobile fuel line temperatures and 
vapor lock. O. C. Bridgeman; Pro- 
ceedings, First Mid-Year Meeting 
Division of Refining, American Pe- 
troleum Institute (New York, N. Y.},. 
April 30, 1981; pp. 13-18. 

iffect of humidity and air temperature 
on octane numbers of secondary det- 
onation standards. D. B. Brooks, 
N. R. White, and G. C. Rodgers; 
Society of Automotive Hngineers 
Journal (New York, N. Y¥.), vol. 29; 
No. 1, p. 45; July, 1981. 

The service available from the stand- 
ard frequency transmissions of the 
Bureau of Standards. J. H. Dellin- 
ger; Transactions, American Geo- 
physical Union (Washington, D. C.},. 
twelfth annual meeting, p. 27; May 
1, 19381. 

The accuracy of the primary frequency 
standard of the Bureau of Stand- 
ards. C. G. Mclliwraith; Transaec- 
tions, American Geophysical Union 
(Washington, D. C.), twelfth annual. 
meeting, p. 29; May 1, 1981. 

Airplanes land blind, guided’ by radio. 
H. Diamond and F. W. Dunmore ;. 
Scientific American (New York, 
N. Y.), vol. 145, p. 20; July, 19381. 

Thermomagnetic phenomena in steel. 
R. L. Sanford; preprint of paper 
before thirteenth annual convention 
of American Society for Steel Treat- 
ing (Cleveland, Ohio), September 
21-25, 1931. 

The development of the American 
standard safety code for eleyators. 
J. A. Dickinson; A. S. A. Bulletin 
(American Standards Association, 
New York, N. Y.), No. 64, p. 3; 
August, 1931. 

Stress corrosion of metals. D. J. Me- 
Adam, jr.; preprint of paper before 
International Association for Test- 
ing Materials (Zurich, Switzerland), 
September, 1931. 

A modified test for the “ soundness ” 
of finishing lime. D. L. Bishop; 
Rock Products (Chicago, Ill.), vol. 
34, No. 15, p. 67; July 18, 1981. 

The perspective of modern physics. 
Paul R. Heyl; Scientific American 
(New York, N. Y.), vol. 145, p. 168; 
September, 1931. 
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